DNA precursors in chemical mutagenesis: a novel application of DNA sequencing.
Recently, we have shown that deoxyribonucleoside residues in the cellular DNA precursor pool are generally more susceptible to methylation than are residues within the DNA duplex. The N-1 position of adenosine, for example, was found to be at least 13,000 times more susceptible to methylation by N-methyl-N-nitrosourea (MNU) than the same site in the DNA. These results suggest that potential sites for alkylation in the double-strand duplex are relatively inaccessible to direct alkylation in vivo. Many of these sites are probably protected from alkylation not only by their position in the interstices of the DNA helix, but also by further in vivo 'packaging' of the DNA in chromatin. We have now used DNA sequencing to demonstrate the incorporation properties of products of the reaction of MNU with dATP and of deoxy-N4-hydroxycytidine triphosphate during DNA replication in vitro by phage T4 DNA polymerase and the 'Klenow' fragment of Escherichia coli pol I. The results suggest that DNA precursor nucleotides due to their greater availability for alkylation, may offer routes for the introduction of alkylated residues into double-stranded DNA.